INTRODUCTION
The maintenance of a virus and keeping its variability is a fundamental requirement for various purposes: virus diagnostics (e.g. antibody production), virology study (e.g. virus population, strain identification, virus-host interaction), and potato breeding for virus resistance.
The Agriculture Research Service's (ARS) Schultz Potato Virus Collection in the United States started in 1916 (Webb, 1958; Weaver-Missick, 2000) . A plant virus collection at Plant Research International (PRI) in the Netherlands was established in 1950s (Dullenmans et al., 2011) . The collection of potato viruses in Czech in Potato Research Institute in Havlíčkův Brod was founded in the 1970s and has been maintained since (www.vurv.cz/mikroorganismy/Potato% 20Viruses.html). In Scotland, diagnosis of potato viruses has been conducted by The Science and Advice for Scottish Agriculture (SASA). DOI: 10.1515 DOI: 10. /plass-2017 In Poland, a history on plant virology studies (Kryczyński, 2010) and diseases caused by viruses in potato (Świeżyński, 1968) has been summarized. A collection of potato viral pathogens at IHAR-PIB Młochów Research Center has been maintained since 1974 (Chrzanowska et al., 1996 (Chrzanowska et al., , 2001 . Currently, there are 258 isolates representing 12 potato viruses named PVY, PVM, PVS, PLRV, PVA, PVX, PAMV, BMTV, TBRV, AMV, CMV and TRV in the collection (Table 1) . Some virus isolates are sequenced ( Table 2) .
The viruses are maintained in potato plants in vivo in the greenhouse (246 isolates), in potato plantlets cultured in vitro (12 isolates), in frozen leaves (two copies each of the 246 isolates) and in freeze-dried tissue (234 isolates) ( Table 3 ).
The detailed methods for the validation of the presence of viruses are referred to in Yin and Michalak (2018) . Briefly, the virus isolates maintained in the collection in different forms have biologically, serologically and/or molecularly confirmed identities. 1) The virus isolates are maintained in their host cultivars by replanting the infected potato tubers yearly in an insect-free greenhouse (day temp. 20 -26°C and night temp.14-16°C, day length 16 h) from May to June. 2) The harvested tubers are stored at 4°C in a dark cold room.
3) The selected virus isolates are checked for their pathogenicity in the potato or other proper test plants every 3-4 years. The isolates which have been maintained for 40 years are still infectious. In total, 246 virus isolates are maintained in potato plants in vivo in the greenhouse.
Maintaining viruses in potato plantlets cultured in vitro
1) Potato plantlets of the originally collected virus-infected cultivar are maintained an in vitro culture in an MS medium (Murashige and Skoog, 1962) .
2) The tubes with plantlets are kept in a growth chamber at 20-22°C with a photoperiod of 16 h with a monthly passage to a fresh medium. 3) For long-term maintenance, the MS medium is modified with a higher percentage of sucrose (3%). 4) The plantlets are kept at 20-22°C and the rooted plantlets are transferred to a cold chamber at 6-8°C under 1000 lx light intensity. Under such conditions, the plantlets may be maintained for two years without passage. 5) The detailed in vitro preservation of potato plants is referred to in Strzelczyk-Żyta (2018). In the in vitro collection, 4 PVY isolates, 6 PVA isolates and 2 PLRV isolates have been maintained since 1990s (Zagórska and Kryszczuk, 1998) .
Maintaining viruses in frozen leaves
1) Leaf tissues with characteristic symptoms are collected from 4-to 6-week-old potato plants which contain the respective virus. 2) The infected leaf tissues are kept in sterile plastic bags and stored at -20°C in a freezer. 3) Two copies of each of the 246 isolates, which are maintained in potato plants in vivo, are parallelly stored at -20°C. 4) The TRV isolates are maintained in frozen tobacco leaves at -20°C.
Maintaining viruses in freeze-dried tissues 1) One copy of the in vivo maintained viruses is also maintained in a freeze-dried form.
2) The leaf tissues with characteristic symptoms are collected into a falcon tube from 4-to 6-week-old potato plants containing the respective viruses, and stored at -20°C in a freezer. 3) Before lyophilisation the cap is removed and the tube is closed with a parafilm perforated with small holes. 4) The leaves in the tubes are freeze-dried in a lyophilizing cabinet for two days. 5) Finally, the tube containing the freeze-dried tissue is closed with the same cap and stored at 4 o C in a cold room.
